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ABSTRACT 
A Phenological Study of Five Haturity Classes 
of Corn at Two Dates of Planting. INay 1980) 
Robert A. Lane, B. S. , Sam Houston 
State University 
Chairman of Advisory Committee: Dr. A. J. Bockholt 
A study was conducted on the Texas ARM University Farm during 
the summer of 1979 to determine what possible effects temperature 
and photoperiod had on the growth and development of five different 
maturity classes of corn. These hybrids were planted at two different 
dates, PB days apart, in a random block design. An attempt was also 
made to determine whether accumulated heat units (AHU) were more 
accurate in predicting the maturity for these corn hybrids than the 
calendar day method. 
The data from the study indicated that accumulated heat units 
were no more valuable in predicting the maturi ty of these hybri ds 
than the calendar day method. Generally it was seen that the delayed 
planting resulted in fewer days to silk, blister, and maturity, but 
a greater accumulation of heat units. This was attributed to the 
higher temperatures preva lent during the growing period of the second 
planting. The period of emergence to blister was the best indicator 
of maturity short of maturity itself. 
These five hybrids were found to be photoperiod insensitive due 
to the fact that their developmental rate was actually speeded up 
under an increasing daylength rather than a delay, as would have 
been expected had they been photoperiod sensitive. 
Us1ng date of planting as a measure of temperature, it was 
seen that temperature had little or no effect on leaf area, leaf 
number, plant height, or percent grain. Temperature d1d seem to 
have an effect on total gra1n weight thus having a complimentary 
effect on the accumulation of total dry matter. 
This indicates that temperature was the major controlling 
env1ronmental factor in the developmental rate of these hybr1ds but 
a genet1c x environment (mostly temperature) interaction probably 
controlled the growth characteristics. Th1s interaction varied from 
one genotype to the next. 
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CHAPTER I 
INTRODUCTION 
The most important factors in obtaining maximum production from 
maize are the use of adapted varieties and planting at the optimum 
time. Corn hybrids or varieties are classified into several different 
maturity classes, each depending on which latitudinal area in which 
it is grown. Of course, the area in which each hybrid is grown is 
supposedly the zone to which that particular hybrid is best adapted. 
The corn crop as a whole, is grown under a wide range of environmental 
conditions rangi ng from SB N in Canada to 35' to 40'S in the Southern 
Hemisphere (19). 
For many years, the maturi ty rati ng of individual hybri ds has 
been based on the number of days that occurred between time of planting 
or emergence to the time of maturi ty. For instance, a variety grown 
in the nor hem U. S. might be classified as a 90 or 110-day type, 
while those grown in the South may be 170 or 190-day types. This 
method of classification is still used to a large extent, but under 
different environmental conditions, the number of days required to 
reach maturity may vary considerably. This variation is likely due 
to either differences in temperature or photoperiod, although moisture, 
fertility and intens', ty of radiation can also have an effect. 
Recently, much interest has been shown in the area of heat unit 
accumulation in respect to pi-edicting the number of days to certain 
The citations on the following pages will follow the style of 
pro Science. 
stages of development of the corn plant. Since temperature is the only 
factor involved in these calculations, one could assume that tempera- 
ture plays the major role in the growth and development of maize. 
Corn is commonly classified as a short day plant, but one of the 
objectives of modern crop improvement programs is the elimination of 
photoper iod sensitivity . If the short day character were present, 
northern varieties grown in the South, where the days are shorter, 
would mature quickly with less vegetative growth and southern adapted 
varieties moved northward would take longer to mature with more 
vegetative growth under the longer days. It is obvious how photo- 
peri od sensitivity would limit widespr ead use and north-south adapta- 
tion of any gi ven line. Ilith this in mind, the growth duration of 
corn lines or hybrids is controlled by temperature and photoperiod 
in those that are photoperiod sensitive and almost strictly by 
temperature in insensitive lines. 
Varieties which have a longer duration of growth generally are 
the highest yielders when grown under the same conditions as those 
with a short season requirement, provided of course that the long 
season types have adequate time to reach maturity. The later 
maturing types generally are larger plants, having a greater leaf 
area (due to an increased number of leaves, as well as increased 
leaf size), thus possessing more photosynthetic area. According to 
Van Dobben (gg), "The final yield of a crop is largely determined 
by its longevity. Longevity is influenced by climatic factors. 
Consequently, temperature and light conditions have both an indirect 
and direct impact on yield. " But it should be noted that genetics 
plays the most important role in the longevity of any particular hybrid 
or line. 
Nearly all reports on the subject conclude that corn planted as 
early after the last killing frost as possible will yield higher than 
those plantings made later in the season. Hut t» s has usually been 
attributed to the fact that drought is more common later in the season 
and is more likely to occur when the later plantings are silking, thus 
lowering the yield. Under irrigation this problem should not be so 
prevalent. 
This study was desi gned to see what effect temperature, and photo- 
period to some extent had on the development and growth of these 
maturity classes. 
The correlat, ions noted between leaf number, days to anthesis, 
silking, blister, and maturity, and dry matter accumulation, leaf area, 
plant height and grain yield will be helpful in developing simulation 
models for crop growth, which in turn might be used someday to choose 
a variety fcr a particular environment and specify its planting date . 
The objectives of this research problem were: 
To observe with different maturity classes of maize the 
effect of planting date on the number of days from emergence to 
anthesis, si 1 king, blister and maturi ty . 
To evaluate leaf area, leaf number, plant height, total dry 
matter and grain yield as affected by planting date and maturity class. 
To determine whether accumulated heat units were a more 
accurate index of predicting the occurrence of the developmental 
stages of maize than the calendar day method. 
CHAPTER II 
REVIEW OF LITERATURE 
Many years ago, Hanna (12) concluded from his experiments that 
out of the several environmental factors that affect growth, the air 
temperature was the most important. A study conducted by Duncan and 
Hesketh (6) involving 22 races of maize at eight different temperatures, 
showed a decrease in leaf numbers with a decrease in temperature. They 
also concluded that since there are no leaves formed after initiation of 
the tassel, the lower temperatures induced earlier flowering in terms 
of physiological age. 
Van Dobben (22) concluded that at higher temperatures, the plants 
grew larger. This, he attributed to the growth rate being relatively 
more accelerated than development at higher temperatures, The larger 
plant would either have to possess more leaves, thus a greater number 
of nodes, or there would have to be an increase in the distance between 
the nodes. Hesketh, Chase and Nanda (14) showed that an increase in 
temperature resulted in an increase of leaf numbers. 
Photoperiod also seems to play a role in the number of leaves 
formed. The same study by Hesketh, et a . , (14) which showed an 
inc~ease in leaf numbers at higher temperatures also revealed that by 
decreasing the daylength, the number of leaves could be . educed. Work 
done by Chase and Nanda (3) i ndi ca tes thi s is true even with day neutral 
hybrids. Using 21 double crosses, they determined that all of the 
nybrids probably would have come into flower under continuous illumina- 
tion and in that sense were day neutral. They state, "It is evident 
that photoperiod has a marked effect on the number of leaves formed. " 
Evidently there is a strong interaction involving daylength and tempera- 
ture as they affect the number of leaves formed. 
In the early 1930's, Kuleshov (15, 16) classified maize strains 
from various parts of the world using the average number of leaves on 
the main stalk as an index of maturity group. He found that the average 
number of leaves per line varied from 8 in the earliest to 48 in the 
latest maturity group. 
/ 
In a study conducted at several locations in Italy, Nozzolini (20) 
reported highly signi ficant positive correlations between number of 
leaves on the main stalk and length of the vegetative period of maize. 
He states, "Ieaf number is a rather constant character, little 
influenced by environmental conditions. " This is in contrast to what 
was stated earlier. 
The hybrids planted by Chase and Nanda (3) represented the full 
range of kinds and maturities grown in the U. S. and Canada. They were 
planted at three locations and at three different dates; one each in 
Nay, September, and November. It was reported that highly significant 
positive correlations were obtained between mean total leaf number per 
hybrid and mean days from planting to anthesis in all three plantings. 
Ear 1 fer maturity hybr ids had fewer leaves and requi red fewer days to 
reach anthesis than later matu~ity hybrids in all cases. It was also 
/ 
/ 
noticed that fewer leaves were developed per hybrid in the winter 
plantings than in the summer. Fewer days were required for anthesis 
in the September planting than in t. he other two. 
In an experiment involving 18 maize hybrids representing a wide 
range of genotypes, Hesketh, et al. , (14) concluded, "0ays to tassel 
emergence, leaf area, dry weight and plant height were for the most 
part significantly correlated with leaf number". 
While it is possible to say that one hybrid will mature more 
quickly than another on the basis of leaf numbers, it is generally 
agreed that it is not possible to accurately describe varieties as 
100- day, 120- day, or 150- day types because the number of days to 
maturity will vary greatly with different. dates of planting. Grogan, 
Zuber, and Brown (9) found the number of days from planting to 
tasseling was greatly affected by dates of planting. Using hybri ds 
representing four different maturity classes planted in April, May, 
and June, it was seen that the June 20 planting required three weeks 
less than the April 20 planting to reach the tassel stage. On the 
average, the 90- day hybrids (earliest maturity group) were 7 days 
earlier in tasseling than the 140- day hybrids (latest maturity group). 
There was little difference between the 90- and 115- day hybrids 
and between the 'j25- and 140- day hybrids. There was an approximate 
decrease of 10 days to tasseling for each 20 days delay in planting 
until the June 1 date. It is also interesting to note that 8 days 
separated the 90- day hybrids from the 140- day hybrids planted on 
April 1, but only 5 days on June 20. Mange1sdorf (17) also reported 
a delay of approximately I/2 day in silking for each day's delay in 
planting. A similar relationship was seen by Zuber (23) and Genter 
and Jones (7). 
Genter and Jones (7) noticed that the days from planting to 
silking decreased significantly at each successive planting date. 
Daynard (5) found that in genera1, delayea planting resulted in a 
shorter time period from planting to mid-silking and a longer period 
from mid-silking to maturity. 
Different dates of planting can also have a great effect on 
yield. Grogan, et al. , (9) revealed, "All hybrids decreased in yield 
as the dates of planting were delayed. " The yields of the hybrids 
they used were accordino to the lateness or duration of the growth 
period, with the g0- day hybrids yielding lowest for all planting 
dates and the 140- day hybrids yielding the best. In the same light, 
Nangelsdorf (17) saw that all varieties tested showed a reduced yield 
as the result of late planting, and "the reduction in yield from late 
planting is undoubtedly partly due to the accompanying delay in time 
of blooming and maturity. " 
In contrast, Genter and Jones (7) concluded over the S-year 
period their experiment was conducted, "no significant and very little 
actual difference was found between planting dates for yield. " 
Another point of controversy involves the amount of time from 
silking to physiological maturity. Shaw and Thorn (21) deduced this 
period to be very constant (50 to 52 days). Hanway (13) agreed that 
the period of time was relatively constant for different hybrids and 
different conditions. However, he indicated that corn reaches physio- 
logical maturity at about 60 days after silking. A later study by 
Hallauer and Russell (ll) agreed with the conclusions of Hanway. 
Other reports are contradictory to these results. Gunn and 
Christensen (10) report that. earlier hybrids reach physiological 
maturity in fewer days after mid-silk than later hybrids. The interval 
from mid-silk to physiological maturity ranged from A5 days for early 
hybrids to 70 days for later hybrids. Nederski, Miller, and Weaver 
(19) indicate the same was true. 
The application of the accumulated heat units (AHU) or growing- 
degree-days (GOO) concept to maturity classification of dent corn 
hybri ds is gaining i nterest. However, published data are very limited 
and with the methods now used, it has not been shown that these 
concepts are superior to the calendar day method. The report by 
Aspiazu and Shaw (1) does not indicate a significant difference in 
variance between the calendar-day method and several of the commonly 
used growing-degree-unit methods. It was seen that Brown's (2) 
Ontario method was less variable than calendar days, but the 
differ ence was small. The study by Cross and luber (4) also failed to 
show that the best of 22 thermal unit calculations was less variable 
than the calendar day method. 
However, Mederski, et al. , (19) claim growing-degree-day methods 
of classifying corn hybrids are superior to calendar days, Gilmore 
and Rogers (8) concluded that effective degrees appears adequate for 
classifying genetic materials accurately enough so that classification 
may be applied in different areas and in different years. Gunn and 
Christensen (10) state, "Effective degree days gave a relatively 
accurate determination of the period from planting to mid-silk in 
varyi ng locations and year s . " This statement may be true, but if the 
period from mid-silk to maturity of corn cannot be class~fied using 
AHU's from planting to silking as others have tried to do. 
The amount of contradiction between these reports indicates that 
the effect of planting date on corn is not clear cut. It. is generally 
agreed that temperature is the main factor controlling the growth and 
development of corn but photoperiod still plays a role even in 
insensitive lines. 
10 
CHAPTER III 
MATERIALS AND METHODS 
Five hybrids of different maturity classes were used in this study. 
Their classification was based on which latitudinal area in which they 
were normally grown. Their normal range of adaptation varies from 
Wisconsin (maturity class -, '1) to South Texas (maturity class A'5). The 
genotypes used included: 
~it t it Ci ~ddi 
W64A x W117 
Mo17 x A634 
B73 x Mol7 
Tx6252 x B73 
Tx601 x Tx303/Tx441 
The original design of the experiment included each of the hybrids 
being planted in a random block design at four different dates. Two 
replications of each maturity class were to be used at each p'lanting 
date. 
A breakdown in the irrigation system was not corrected in time to 
prevent severe drought stress in the third planting. The fourth 
planting encountered a heavy infestation of the Southern Corn Stalk 
Borer which caused a drastic reduction in plant gr'owth. For these 
reasons, data collected from these two plantings were omitted from this 
thesis. Thus, only the first two plantings were used for data 
collection. 
The first planting was made on March 30, 1979 with a tractor 
mounted cone type planter. The second planting followed on April 24, 
1979 and was hand planted. The study was conducted on the Texas A&Yi 
University Farm in Burleson County, Texas. 
Each hybrid was planted in three row p'lots 6. 7 meters in length 
with a distance of 1 meter between rows. Plots were overplanted and 
thinned to approximately 47, 000 plants per hectare. When the plants 
reached the 4th leaf stage, ten plants were randomly selected and 
tagged from the middle plot of each three row plot. These plants were 
used throughout the study for measurement purposes and data collection. 
At each planting date the follov i ng i nformation was recorded for 
each maturity class: 
-1. Date of planting — date when seed was planted. 
2. Date of emergence — date of 75w coleoptile protrusion from 
the soil. 
3. Date of anthesis — date when at least 50' of the plants were 
shedding pollen. 
4. Date of silking — date when silks were seen to emerge from 
at least 50'. of the plants. 
5. Date of blister - date when the silks had turned brown, just 
prior to rapid grain filling, on at least 507, of the plants. 
6. Date of maturity - date when kernels from the middle of the 
ear showed black layer formation on at least half of the plants checked. 
Six ears were checked daily when approaching thi s stage to insure 
accuracy. 
7. Leaf area — computed by measuring the length, and width at 
its widest point, of each leaf upon ligule appearance and multiplying 
by a factor of 0. 75. 
12 
S. Leaf number — total number of leaves possessed by the plant. . 
Leaf numbers were marked on every 4th leaf with a black felt pen to 
avoid losing count due to senescence of lower leaves. 
9. Plant height — measured from the crown to the collar of the 
flag leaf. 
'10. Total dry matter - individual plants were cut off at the crown 
and dried in burlap sacks at 75'C until no further weight loss was 
noted. 
11. Total ear weight - ears were removed from the plants after 
total dry matter was measured, and weighed without the husk or peduncle 
attached. 
12. Total grain weight - the grain was shelled from the dried ear 
at about 4-5/ moisture and weighed. 
For measurements 1 and 2, the complete thr ee row plot of each 
hybrid was used. To determine 3, 4, 5. , and 6, all plants in the center 
row of each three row plot was used. Measurements 7, 8, 9, 10, 11, and 12 
were taken only from those plants which were randomly selected at the 
4th leaf stage from t. he middle plot of each three row plot. 
Climatic data was obtained from the Environmental Service Center 
in the Soil & Crop Sciences Department, Texas ALM University, and from 
Dr. Alva Miles, cotton geneticist with Texas AIM University. These 
included: 
1. Maximum daily temperature 
Minimum daily temperature 
This data was used to calculate accumulated heat units to the 
~arious stages of development listed before. Calculations were made 
using the formula suggested by Gilmore and Rogers Ig). 
13 
The formula used was: 
AHU = Tmax + Tmin 
2 
where if Tmax & 86, Tmax = 86. 
The entire section of land used for the study was fertilized with 
600 lbs of 12-1Z-12 preplant. The first planting was sidedressed with 
Z50 lbs of 30-0-0 on May 10, 1979. The second planting was sidedressed 
with an equivalent amount on June 3, 1979. Furadan granules were tm 
broadcast over the section as needed to prevent damage by the corn 
earworm. Weeds were controlled by hand pulling and hand hoeing. 
Analysis of variance (ANOVA) and Duncan's multiple range test, 
along with the general linear model (GLM) were used to statistically 
analyze the data. 
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CHAPTER IV 
RESULTS AND DISCUSSION 
Data were collected from five separate maturity classes of corn 
planted on two different dates in an attempt to determine how each 
maturity class w"uld react to the different dates of planting in 
regards to developmental rate and growth and yield characteristics. 
In general, the later date of planting tended to cause a significant 
increase in the developmental rate of these maturity classes while 
having varied effects on thei r yield and other agronomic characters. 
The results of each characteristic are presented and followed by a 
discussion of that characteristic. 
Da s from emer ence to silk. Data from Table 1 indicate that 
a greater number of days was required to reach the silk stage in each 
succeedi ng maturity class. Due to lack of repetition, Duncan's 
Multiple Range Test could not be run on the individual maturity 
classes at each planting date. Using an average of the two planting 
dates, it can be seen that the difference between maturity classes 
1 and 2 were non-significant as well as the differences between 2, 
3, and 4 and 3, 4, and 5. These results are similar to those seen 
by Grogan, Zuber and Brown (g). 
The data is also in agreement with conclusions made by Genter 
and Jones (7) in that the days from planting to silking decreased 
significantly at successive planting dates. The second planting 
required a mean of' eight fewer days to reach silking from planting 
and five fewer days from emergence. This figures to be a delay of 
15 
Table 1. Days from emergence to silk for each maturity class 
at two planting dates, College Station, 1979. 
Maturity 
Class Planti~n 
mean 
52 
62 
61 
62 
51 
53 
57 
58 
61 
51. 5 a 
57. 5 ab 
59. 0 bc 
60. 0 bc 
65. 0 c 
mean 61, 2 a 56. 0 b 
Duncan's multiple range test. Means with a common letter are 
not significantly different. Alpha = . 05. 
16 
1/3 day for each day's delay in planting rather than 1/2 as seen by 
Mangelsdorf (17), 2uber (23), and Genter and Jones (7). 
Da s from emer ence to blister. The data in Table 2 show a 
better separation of maturity classes than days from emergence to 
silk. Therefore days from emergence to blister may be a better index 
of determining the ranking of maturity classes rather than days to 
si'Ik. Here again, Iitt1e difference was seen between classes 2 and 3. 
This stage is very hard to determine without close examination 
of the ears and is greatly affected by the amount of pollen present. 
If the silks are rapidly pollinated, blister will occur more quickly 
than it would if they were not. It was seen here also that the 
number of days to reach blister was significant. ly lower in the 
second planting as was days to silk, although the difference noted 
here was only about three days. 
Da s from emer ence to maturi t . The later planting date did 
result in a decrease in the number of days to reach maturity (Table 
3), but separation of maturity classes was not as great as might have 
been expected. Maturity class 1 was not significantly different from 
2 as was seen in Table 'I. Classes 2 and 3 were not significantly 
different from each other as was the case with 4 and 5. 
Comparing dates of planting, the second planting date required 
approxi mately 4 fewer days to r each matur i ty than the fi rst . This 
relationship was not seen with maturity class 3. It actually required 
one more day in the second planting. The second planting of maturity 
class 3 requi red about the number of days expected of it when compared 
to the other hybrids while the first planting fell short a few days. 
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Table 2. Days from emergence to blister for each maturity class 
at two planting dates, College Station, 1979, 
Maturity 
Class 
mean 
62 
68 
68 
74 
79 
58 
65 
67 
7l 
74 
60. 0 a 
66. 5 b 
67. 5 b 
72, 5 c 
76. 5 d 
mean 70. 2a 67. 0 b 
Duncan's multiple range test. Means with a common letter are 
not significantly different. Alpha , 05, 
18 
Table 3. Days from emergence to maturity for each maturity class 
at two planting dates, College Station, 1979. 
Maturity 
Class 
mean 
98 
104 
100 
110 
115 
93 
99 
101 
106 
110 
95. 5 a 
101. 5 ab 
100. 5 b 
108. 0 c 
112. 5 c 
mean 105. 4 a 101. 8 b 
Duncan's multiple range test. Means with a common letter are 
not significantly different, Alpha = . 05. 
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The first planting of class 3 should have taken 105 to 106 days to 
mature to show a uniform comparison. 
The difference between classes 1 and 2 was six days for both 
planting dates. This same close relationship was seen between 4 
and 5 A similar relationship would have been seen between classes 
3 and 4 had maturity class 3 been c'loser to the expected. 
It should be obvious from these results that these hybrids were 
not sensitive to photoperiod, If the short day character had been 
present, there should not have been an increase in the rate of 
development under the increasing daylength of the second planting. 
It seems evident that temperature was the major controlling 
factor influencing the number of days required to reach the different 
stages of development. The higher temperatures of the second planting 
evidently caused an acceleration in the developmental rate. 
Da s from silk to maturit . The data in Table 4 does not totally 
support the findings by Daynard (5). Daynard was of the opinion that 
delayed planting resulted in a shorter time period from planting to 
mid-silk and a longer period from mid-silk to maturity. 
maturity class 1 required fewer days from both planting to mid- 
silk and mid-silk to maturity in the later planting while class 4 
required the same number of days from silk to maturity in both 
plantings. The data from the other maturity classes are in agreement 
with Daynard's findings. 
This data is in disagreement with that of either Shaw and Thorn 
(2', ), Hanway (13), and Hallauer and Russe11 (11). Shaw and Thorn 
deduced the period from silk to maturity to be very constant at 
Table 4 ~ Days from silk to maturity for each maturity class 
at two planting dates, College Station, 1979. 
Maturity 
Class ~P1 1' Coefficient of 
Variance 
46 42 5, 73 
42 46 
39 44 
48 48 
46 49 
Table 5. Days from blister to maturity for each maturity class 
at two planting dates, College Station, 1979. 
Maturity 
Class 
Coefficient of 
Variance 
36 35 3. 06 
36 34 
32 34 
36 35 
36 36 
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about 50 to 52 days, These figures indicate that the period was 
neither constant nor did they require the number of days that were 
specified. 
Hanway ( 13) and Hallauer and Russell (ll) agreed with Shaw and 
Thorn (21) in that the period was relatively constant but that 
physiological maturity was reached at about 60 days following silking. 
The range found with these hybrids was from 39 to 49 days. A 10 day 
difference is certainly not constant. Furthermore, each hybrid 
varied considerably from one date of planting to the next. 
These data a'Iso did not agree with those of Gunn and Christensen 
(10) or Mederski, Miller and Weaver (19). They reported that the 
earlier hybrids reach physiological maturity in fewer days after mid- 
silk than later ones. In the first planting, class 1 matured in the 
same number of days following silking as class 5, with the others 
falling either lower or hi gher than these . Planting number two shows 
a slightly better arrangement as far as what was expected, however 
the range is not but seven days from the first maturity class to the 
fifth one. 
Da s from blister to maturi t . The data i n Table 5 shows thai 
the period from blister to maturity was relatively constant among 
maturity classes and between planting dates. This indicates that 
the period from planting or emergence to blister would give a much 
better estima te of maturity classification than that of planting or 
emergence to silk. The coefficient of variation for days from silk 
to maturi ty was 5 . 73 (Table 4 ) while that of blister to maturity was 
3. 06 (Table 5) indicating a much closer relationship between days 
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to blister and the actual maturity of these hybrids. The correlation 
between days to blister and days to maturity is much move significant 
than that between days to silk and days to maturity. 
Accumulated heat units to silk. There was no significant 
difference between the two dates of planting for the number of heat 
uni ts requi red to reach the silki ng stage (Table 6) . There was an 
actual increase in heat units required in the second planting for all 
maturity classes except class 2. 
Even though there was an actual increase in the number of heat 
uni ts requi red from one maturity class to the next at both planting 
dates, classes 2, 3, and 4 were not statistically different, nor was 
5 significantly different from 4. Maturity class 1 required signifi- 
cantly fewer heat. units to reach si lki ng than all the others . 
Accumulated heat units to blister. The means of the accumulated 
heat uni ts to blister showed a much better separati on than those of 
heat units to silk. Only class 2 was not different from class 3 
statistically (Table 7 ), as was also the case in Table 2 — Days from 
emergence to blister. In fact, the same separation of means was seen 
in both tables. This again indicates that the period from emergence 
to blister would be more accurate than the period from emergence to 
silk classifying hybrids into maturity classes, but this method 
would be much more difficult. This similar separation of means also 
indicates a very close relationship between the number of days 
required and the number of heat units required. 
In Table 2, it was seen that fewer days were required to reach 
the blister stage at the second date of planting, while it was seen 
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'Zable 6. Accumulated heat units to silk for each maturity class 
at two planting dates, College Station, 1979. 
Maturity 
Class 
mean 
1022 
1303 
1272 
1303 
1474 
1170 
1232 
1351 
1380 
1497 
1096. 0 a 
1267. 5 b 
1311. 5 b 
1341. 5 bc 
1485. 5 c 
mean 1274. 8 a 1326. 0 a 
Duncan's multiple range test. Means with a common letter are 
not significantly different. Alpha = . 05. 
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Table 7. Accumulated heat units to blister for each maturity class 
at two planting dates, College Station, 1979. 
Maturity 
Class 
mean 
1303 
1449 
1449 
1623 
1772 
1408 
1590 
1651 
1773 
1885 
1355. 5 a 
1519. 5 b 
1550. 0 b 
1698. 0 c 
1828. 5 8 
mean 1519. 2 a 1661. 4 b 
Duncan's multiple range test. Means with a common letter are 
not significantly different. Alpha = . 05. 
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in Table 7 that a significantly greater number of heat units were 
accumulated during this same period. This inverse relationship was 
seen in all comparisons between heat units and days. Naturally, the 
days under which the plants at the second date of planting were 
growing possessed higher temperatures, thus a greater accumulation 
of heat units occurred at the second planting in all cases. 
If it was true that heat units was a better indicator of maturity 
than days, the heat units of the second planting should have more 
closely approached those of the first planting which would have 
resulted in an even fewer number of days to reach the different 
stages of development. This indicates that the temperature can only 
affect the plants developmental rate to a certain extent, beyond 
which the genetics of the plant takes control over development. 
Accumulated heat units to maturit . Data from Table 8 show a 
very poor separation of means by maturity class when using accumulated 
heat units. Though an actual increase in heat units was seen from 
one maturity class to the next, 1, 2, and 3 were not significantly 
different from each other and 4 and 5 were not either. 
Again, it was seen that the second date of planting required 
significantly more heat units to reach maturity than the first. If 
heat units were more accurate than days for predicting maturity of a 
hybrid, there should have been no separation of means between planting 
dates. 
It seems highly unlikely that maturi ty classes 1, 2, and 3 should 
fall into the same category of maturity as was seen here. The same 
is true with 4 and 5. This was due to the inverse relationship 
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Table 8, Accumulated heat units to maturity for each maturity 
class at two planting dates& College Station, 1979. 
Maturity 
Class ~PI 
I' 
mean 
2337 
2520 
2402 
2699 
2839 
2514 
2611 
2678 
2838 
2951 
2425. 5 a 
2540. 0 a 
2565. 5 a 
2768. 5 b 
2895. 0 b 
mean 2559. 4 a 2718. 4 b 
Duncan's multiple range test. Means with a comrton letter are 
not significantly different. Alpha = . 05. 
27 
between 2 and 3 at planting date 1. This indicates that heat units 
at least in this case, were no more accurate than days for maturity 
classification. In fact, data from Table 3 (days to maturity), showed 
a slightly better separation of means. 
Leaf area. The mean leaf areas of maturity classes 2 and 3 were 
not statistically different at either planting date (Table 9). Classes 
3 and 4 were not significantly different only in the second planting. 
There was an actual increase in leaf area from one maturity class to 
the next; class 1 being the lowest and class 5 the highest. Maturity 
class 5 has a significantly greater leaf area than all others at each 
planting and class 1 was significantly lower. Maturity class 4 was 
significantly higher than 1, 2 and 3 in the first planting but not 
statistically different from 3 in the second. These actual 
differences between maturity classes was expected due to each hybrids 
adaptation to length of growing season. 
Date of planting had little effect on leaf area. Maturity 
classes 2, 3, and 5 did not differ statistically from one date to the 
next, although there was an actual increase in the second planting. 
Classes 1 and 4 did show a significant difference between planting 
dates, but the difference was an increase in the second planting for 
class 1 while class 4 decreased, 
Leaf number. In the first planting there was an actual increase 
in leaf numbers from maturity class 1 to 5 respectively, but the 
difference between 3 and 4 was not significant (Table 10). In the 
second planting, maturity class 3 showed a marked decrease in leaf 
numbers. This was not expected and cannot be explained. 
If the conclusions drawn by Hesketh, Chase and Nanda (14), that 
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Table 9. Comparison of mean leaf areas (cm ) of each maturity 2 
class at two planting dates, College Station, 1979, 
Ha 'turr ty 
Class PT ntine 
3624. 3 g 
5187. 7 e 
5581. 8 de 
6930. 5 b 
8741. 0 a 
4493. 7 f 
5568. 3 de 
5834. 0 cd 
6279. 7 c 
9393. 8 a 
Duncan's multiple range test. Means with a corm on letter are 
not sigr ificantly different. Alpha = . 05. 
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Table l0. Comparison of mean leaf numbers of each maturity class 
at two planting dates, College Station, 1979. 
1laturity 
Class 
15. 0 e 
18. 6 c 
19. 4 b 
19. 8 b 
21. 5 a 
16. 8 d 
19. 5 b 
18. 3 c 
19. 9 b 
22. 1 a 
Duncan's mu"tiple range. test. I'keans with - common letter are 
not significantiy differeut, Alpha = . 05. 
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an increase in temperature would result in an increase in leaf number, 
were totally correct, then an increase should have been evident in 
all hybrids for the second planting. But maturity class 3 showed a 
significant decrease, while the increase in classes 4 and 5 were not 
significant. A significant increase in leaf numbers at the second 
planting was seen only in classes 1 and 2. 
~P1 thfht. Ph hfght 1th hyhtd t ct 1y 
related to their maturity classification as leaf area and leaf number 
(Table 11). Nor did the date of planting have definite consistent 
effects on plant height. 
Maturity class 1 was significantly shorter than all others at 
each planting date. From this point, nothing definite was seen. In 
the first planting, Z and 5, and 3 and 4 were not different statistic- 
ally. In the second planting, the same was seen between Z and 4 and 
3 and 4. 
Significantly taller plants in the second planting over the first 
were seen in classes 1 and 5, but the plants were shorter in c'lasses 
2 and 3. No significant difference was seen in class 4. 
Internode len th. Even t. hough internode length measurements 
were not taken, it can be calculated from this data by dividing plant 
height by leaf number. It can be seen in Table 12 that plants of 
t. he second planting were shorter in internode length in classes 1, 
2, 3, and 4. The internodes of maturity class 5 were estimated to 
be longer in the second planting. No definite statement can be made 
concerning internode lenath but the data is interesting and does 
raise some questions as to what effect temperature might have on this 
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Table 11 ~ Comparison of mean plant heights (cm) f or each maturity 
class at two planting dates, College Station, 1979. 
Maturity 
Class 
125. 2 g 
197. 1 bc 
182. 6 d 
186. 4 cd 
209. 6 b 
147. 8 
181. 9 d 
167. 9 e 
178. 3 de 
244. 6 a 
Duncan's multiple ran& e test. Means with s common letter are 
not si&n'ficantly d-'fferent. P. lpha = . 05. 
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Table 12. Estimated internode lengths (cm) for each maturity class 
at tmo planting dates, College Station, 1979. 
Maturity 
Class Plantin. 
8. 4 7. 9 
10. 7 9. 4 
9. 4 9. 1 
9. 4 8. 9 
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character. 
Total dr matter. Although an actual decrease in total dry 
matter was seen in all maturity classes except 5 for the second 
planting, only significant differences were seen in 3 and 4 (Table 13 ). 
The increase in the second planting for 5 as well as the decrease in 
1 and 2 were not determined to be statistically different. 
Differences between ma turity classes were not highly notable. 
Class 1 accumulated significantly less dry matter compared to all 
the others in the first planting, but was not different statistically 
from 3 in the second. Classes 2 and 3 were not significantly 
different from each other in either planting. Class 4 was signifi- 
cantly greater than all others in the first. planting but actually 
less than 5 in the second, though not significantly, 
Total rain wei ht. In most all research cited, it was noted 
that. a delay in plantina from the optimum date resulted in a decrease 
in grain yield. Only class 4 showed a significant decrease in grain 
yield at the second date of planting, Hut all maturity classes, 
except 5, did show an actual decrease in grain weight. in the second 
planting (Table 14 ). 
Since these means were computed from only ten plants each, it 
is obvious that a very large sample would have shown significant 
decreases in yield on a per ha basis. The increase in the second 
planting for class 5 might be explained by its greater adaptation 
to high temperatures. The very low yield of the first planting for 
class 5 could have been due to a slightly dry soil condition at 
silking, although attempts were made to prevent this from happening. 
Table 13. Comparison of means of total dry matter (g) for each 
maturity class at two planting dates, College Station, 
1979. 
Naturity 
Class P1 
218. 7 
309. 4 de 
340. 6 cd 
531. 1 a 
393, 5 bc 
212. 2 f 
291. 2 de 
257. 7 ef 
411. 2 b 
426. 8 b 
Duncan's multiple rar go test. Ideans w1 tn a common letter are 
not sign'ficantly different. Alpha = . 05. 
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Table 14 ~ Comparison of means of total grain weight (g) of each 
maturity class at two planting dates, College Station, 
1070 
Maturity 
Clas" Plant'n". 
108. 1 e 
153. 9 c 
144. 9 cd 
277. 9 a 
139. 0 cde 
107, 8 e 
134. 7 cde 
116. 2 de 
190. 8 b 
166. 8 bc 
Duncan's multiple range test. Means with a common letter are 
not significantly different. Alpha = . 05. 
The low grain yield of class 5 in the first planting no doubt 
contributed to its relatively low total dry matter production at the 
same time. 
~pt . Ah tth iypi t. fit . h 
the significantly lower grain yield of maturity class 5 (Tab'le 15). 
It is generally expected that the larger the plant and the greater 
the duration of growth (e. g. maturity class 5), the greater the 
yield. This is especially true when the size of the plant is due 
to its inheritance and not excess fertilization rates, as was the 
case here. 
It is possible that this particular hybrid was planted at above 
optimum density resulting in very large plants being crowded too 
close together causing a shading effect upon one another. This 
shading might not have allowed the leaves to absorb as much sunlight 
for the photosynthetic purpose of grain formation. 
Surprisingly, maturity class 1 produced the largest per'centage 
of grain compared to its total dry matter. Perhaps it should not be 
a surprise, for these plants were small enough that at the plant 
population used, the entire plant was exposed to sunlight, thus in 
a better position for assimilation of photosynthetic products. 
It seems possible that in a yield trial comparing these hybrids, 
planting rate and row width should be a major consideration for 
maximum grain production. 
The data in Table 15 show that the date of planting probably 
had no effect on the percentage of grain produced. 
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Table 15. Comparison of means of percent grain of each maturity 
class at two planting dates, College Station, 1979, 
IIaturity 
CI. =. . Pl"nting 
50. 9 a 
49. 7 ab 
43. 0 cd 
49. 8 ab 
35. 3 e 
50. 9 a 
46. 5 abc 
45. 0 bc 
46. 0 abc 
39. 8 de 
Duncan's mu1 t='pie r; ngc test. IIeans vit'n a common letter are 
no significantly different. Alpha = . 05. 
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Correlation between heat units and da s. Days to blister, silk, 
and maturity all showed highly significant correlations to accumulated 
heat units to blister, silk, and maturity respectively (Table 16). 
Since heat units are a measure of temperature only, it can be 
deduced that the temperature is the major controlling environmental 
factor involved in the longevity of these hybrids coupled with their 
genetic make-up and that photoperiod had little effect. 
Nor holo ical characters associated with heat units and da s. 
Leaf area, leaf number, and plant height were all found to be highly 
correlated with days to blister, more so than either days to silk 
or days to matu~ity. On the other hand, these characters were most 
significantly correlated with heat units to silk rather than blister 
or maturity (Table 16). 
The importance of this fact is probably small. None of these 
characters were consistent with regards to planting date, so it is 
evi dent that thei r use in predi cti ng maturity would be limited, if 
any. 
Correlation between leaf area and leaf number. The figures in 
Table 17 were calculated by dividing the mean leaf areas by mean 
leaf numbers. Significance values could not be placed on these due 
to lack of repetition. But it is evident that leaf area per leaf 
increased from maturity class 'I to 5 respectively and there was 
also an increase in the second planting. The only exception to this 
was maturity class 4 in the second planting. Generally, this shows 
that higher temperatures do cause an increased expansion of the 
leaves, thus higher growth rate. This increased growth rate is 
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Ex lanation of Terms for Table 16 
DTS — Days from emergence to silk 
DTB — Days from emergence to blister 
DTM — Days from emergence to maturity 
STB - Days from silk to blister 
STM - Days f'rom silk to maturity 
BTM - Days from blister to maturity 
HUS — Accumulated heat units (AHU) from emergence to silk 
HUB — AHU from emergence to blister 
HUM — AHU from emergence to maturity 
HSM — AHU from silk to maturity 
HSB — AHU from silk to blister 
HBM - AHU from blister to maturity 
LA - Leaf area 
LN — Leaf number 
PH - Plant height 
TDM — Total dry matter 
TGki — Total grain weight 
TEN — Total ear weight 
PE - Percent ear 
PG - Percent grain 
Table 17, Calculated area per leaf (cm ) for each maturity class 2 
at two planting dates. 
Maturity 
Ciaaa 
241. 62 
278. 90 
287. 67 
350. 17 
406. 54 
267. 48 
285. 54 
318. 76 
315. 53 
425. 06 
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also reflected in the number of leaves formed (Table 10). 
The hi gher temperature s of the second planting were expected 
to cause an increase in leaf number with a corresponding increase in 
leaf area. As the data in Table 17 shows, the increase in leaf area 
was not only due to an increase in leaf number, but also due to an 
increase in the size of the leaves present. The data in Figure 1 
shows that for classes 1, 2 and 5 there was an increase in leaf area 
along with an increase in leaf number. Input in classes 3 and 4, 
there was an actual decrease in leaf number with an increase in leaf 
area. The difficulty in explaining this lies in the fact that 3 
had fewer leaves in the second planting with a greater leaf area, 
while 4 had fewer leaves in the first planting with a greater leaf 
area. Perhaps this was due to a temperature x photoperiod interaction 
with this interaction having different effects on different genotypes. 
In any case, class 4 is difficult to explain. 
Nevertheless, the correlation between leaf ar ea and leaf number 
was positive and highly significant (Table 16) as was expected. 
Correlation between lant hei ht and leaf number. The correla- 
tion between plant height and leaf number was positive and highly 
significant (Table 16). Although no general statement can be made 
concerning date of p'lanting effect on plant height or leaf number, 
the data in Figure 2 shows that as a general rule, the taller the 
plant, the greater number of leaves it will possess. This character- 
istic was expected. 
Correlations of leaf number, leaf area, and lant hei ht wi th 
total dr matter. Total dry matter was found to be highly correlated 
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with leaf number, much more so than with either leaf area or plant 
height (Table 16, Figures 3, 4, and 5). This occurance may be a 
coincidence. It was expected that the height of a corn plant would 
be more closely related to tota'I dry matter than leaf number or leaf 
area, simpIy because the 'leaves contribute very little to the actual 
dry weight of the plant while the stalk makes up the major portion 
along with the ear. The height of the plant determines, to a large 
extent, the amount of stalk present, thus it should have had a higher 
correlation with total dry matter. 
Correlation between total rain wei ht and total dr matter. 
As expected, the correlation between total grain weight and total dry 
matter was positive and highly significant (Table 16). This indicates 
that the grain contributes greatly to the total weight of the plant 
(Figure 6). 
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CHAPTER V 
SUMMART AND CONCLUSIONS 
A study was conducted on the Texas A&M University Farm at College 
Station during the summer of 1979. Five hybrids of separate maturity 
classifications were planted at two different dates, 25 days apart, 
in an attempt to evaluate what effect this treatment would have on 
the developmental rate and growth characteristics of these hybrids, 
An attempt was also made at determining the usefulness of accumulated 
heat units over the calendar day method for predicting maturity of 
these hybrids. 
The data from this study indicated that photoperiod played 
a minor role in the growth and development of these hybrids and that 
temperature was the major environmental factor in control. 
It was seen that the delayed planting resulted in an increase 
of the developmental rate. The delay had little or no effect on 
leaf area, leaf number, or plant height, while it did seem to have 
some effect on total dry matter accumulation, mostly in the form of 
a decrease in grain yield. 
It was also found that by using the calendar day method of 
maturi ty classification, a better separation of means at maturity 
could be obtained for these hybrids over the accumulated heat unit 
method. This data indicates that neither of these methods shows a 
broad separation between the maturity classes in regards to the length 
of time required to reach maturity. 
Generally, it was seen that leaf area, plant height, and plant 
yield (dry matter and grain) i ncreased from maturity class 1 to 5, 
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respectively. This indicates that, at least for this region, choice 
of hybrid should be based more on these characteristics rather than 
number of days required to reach maturity. 
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APPENDIX 
Table 18. Analysis of variance of days to silk, College 
Station, 1979. 
Source of 
Variation 
Degrees of 
Freedom 
Mean 
Square 
Total 
Model 
MC 
51. 4 + 
47 4 * 
67. 6 * 
Error 5. 4 
Table 19. Analysis of variance of days to blister, College 
Station, 1979. 
Source of 
Variation 
Degrees of 
Freedom 
Mean 
Square 
Total 
Model 
MC 
68. 0 ** 
78. 6 "* 
25. 6 *- 
Error 
** 
. 01 level of sienificance 
* 
. 05 level of " gnificance 
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Table 20. Analysis of variance of days to maturity, College 
Station, 1979. 
Source of 
V ari a ti on Degrees of Freedom Mean Square 
Total 
Model 
MC 
DOP 
77. 8 ** 
89. 1 ** 
32. 4 * 
Error 13. 6 
Table 21. Analysis of variance of accumulated heat units (AHU) 
to silk, College Station, 1979. 
Source of 
Variation 
Degrees of 
Freedom 
Mean 
Square 
Total 
Model 
MC 
DOP 
Error 
32885. 2 * 
39468. 1 ** 
6553. 6 
3317. 1 
** 
. 01 level of significance 
* 
. 05 level of significance 
Table 22 ~ Analysis of variance of AHU to blister, College 
Station, 1979. 
Source of 
Vari. ation 
Degrees of 
Freedom 
Mean 
Square 
Total 
Mod el 
MC 
DOP 
62152. 9 "e 
65053. 2 *- 
50552. 1 ** 
Error 734. 4 
Table 23. Analysis of variance of AHU to maturity, College 
Station, 1979. 
Source of 
Variation 
Degrees of 
Freedom 
Mean 
Square 
Total 
Model 
DOP 
Error 
69877. 2 ** 
71545. 9 ** 
63202. 5 ** 
2655. 8 
** 
. 01 level of significance 
* 
. 05 level of significance 
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Table 24. Analysis of variance of days from silk to blister, 
College Station, 1979. 
Source of 
Variation 
Degrees of 
Freedom 
Mean 
Square 
Total 
Model 7. 6 
MC 7. 0 
DOP 10. 0 
Error 5. 5 
Table 25. Analysis of variance of days from silk to maturity, 
College Station, 1979. 
Source of 
Variation 
Degrees of 
Freedom 
Me 811 
Square 
Total 
Model 13. 1 
MC 14. 8 
DOP 6. 4 
Error 6. 7 
** 
. 01 level o sicnificance 
* 
. 05 level of significance 
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Table 26. Analysis of ~ariance of days from blister to maturity, 
College Station, 1979. 
Source of 
Variation 
Degrees of 
Freedom 
Mean 
Square 
Total 
Model 2. 3 
2. 8 
DOP 
Error 1. 2 
Table 27. Analysis of variance of AHU from silk to blister, 
College Station, 1979. 
Source of 
Variation 
Degrees of 
Freedom 
Mean 
Square 
Total 
Model 
MC 
DOP 
Error 
9147. 9 
5982. 7 
21808. 9 
3937, 7 
** 
, 01 level of significance 
* 
. 05 level of significance 
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Table 28. Analysis of variance of AHU from silk to maturity, 
College Station, 1979. 
Source of 
Variation 
Degrees of 
Freedom 
Mean 
Square 
Total 
Model 
MC 
DOP 
Error 
16482. 9 
13013. 6 * 
30360. 1 * 
2285. 6 
Table 29, Analysis of variance of AHU from blister to maturity, 
College Station, 1979. 
Source of 
Variation 
Degrees of 
Freedom 
Mean 
Square 
Total 
Model 2218. 7 
2561. 8 
846. 4 
Error 1464. 2 
*" 
. 01 level of significance 
* 
. 05 level of significance 
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Table 30. General linear model (GLN) analysis of leaf area of 
maturity classes and planting dates, College Station, 
1979. 
Source of Variance 
Total 
Model 
Date of Planting 
Maturity Class 
DOP x MC 
Error 
Degrees of Freedom 
65 
56 
Mean Square 
442474. 46 *s 
175974. 03 ** 
926767. 37 e* 
24806. 65 ** 
6958. 38 
Table 31. GLM analysis of leaf number of maturity classes and 
planting dates, College Station, 1979. 
Source of Variance 
Total 
Model 
Date of Planting 
Maturity Class 
DOP x MC 
Error 
Degrees of Freedom 
88 
79 
Mean Square 
36 oj ** 
]3 43 ** 
72. 99 ** 
5 25 ** 
** 
, 01 level of significance 
* 
. 05 level of significance 
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Table 32. GLM analysis of plant height of maturity classes and 
planti. ng dates, College Station, 1979. 
Source of Variance 
Total 
Model 
Date of Planting 
Maturity Class 
DOP x MC 
Error 
Degrees of Freedom 
81 
72 
Mean Square 
1209. 78 *e 
15. 80 
2417. 19 ** 
300. 86 e* 
21. 60 
Table 33. GLM analysis of total dry matter of maturity classes and 
planting dates, College Station, 1979. 
Source of Variance 
Total 
Degrees of Freedom Mean Square 
81 
Model 
Date of Planting 
Maturity Class 
DOP x MC 
Error 72 
83502. 95 
44489. 02 ** 
163958. 18 "* 
12801. 21 * 
4113. 91 
** 
. 01 level of significance 
+ 
. 05 leve'I of significance 
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Table 34. GLM analysis of total grain weight of maturity classes and 
planting dates, College Station, 1979, 
Source of Variance 
Total 
Model 
Date of Planting 
Maturity Class 
DOP x MC 
Error 
Degrees of Freedom 
81 
72 
Mean Square 
21065. 21 ** 
15379. 62 e* 
37820. 18 *" 
5731. 64 ** 
1154, 53 
Table 35. GLM analysis ofpercent grain of maturity classes and 
planting dates, College Station, 1979. 
Source of Variance 
Total 
Model 
Date of Plant1ng 
Matur1ty Class 
DOP x MC 
Error 
Degrees of Freedom 
81 
72 
Mean Square 
156. 42 ** 
5. 90 
307. 53 ** 
42. 95 
20. 31 
** 
. 01 level of sign1f1cance 
* 
. OS level of signif1cance 
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Table 36. Specific dates of stages of development of 5 maturity 
classes of corn at two planting dates, College Station, 
1979. 
Maturity 
Class Planting 
1 2 
Date of Planting: 
Date of Emergence: 
Date of Silk: 
Date of Blister: 
Date of Maturity: 
July, 26 
July, 31 
March, 30 
April, 8 
May, 29 
June, 8 
June, 7 
June, 8 
June, 15 
June, 8 
June, 14 
June, 14 
June, 20 
June, 25 
July, 14 
July, 20 
July, 16 
April, 24 
April, 30 
June, 19 
June, 21 
June, 25 
June, 26 
June, 30 
June, 27 
July, 3 
July, 5 
July, 9 
July, 12 
August, 3 
August, 6 
August, 8 
August, 13 
August, 17 
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Table 37. Maximum and minimum daily temperatures from 
to August 17, 1979, College Station, Texas, 
March 30 
Day 
Number 
Maximum 
Temperature 
Minimum 
Temperature 
1* 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
74 
72 
78 
76 
54 
60 
62 
76 
80 
72 
86 
74 
72 
82 
82 
86 
80 
88 
82 
70 
70 
76 
82 
70 
68 
80 
86 
86 
86 
80 
80 
68 
80 
76 
82 
58 
72 
80 
86 
88 
66 
62 
62 
66 
50 
52 
48 
36 
42 
56 
68 
62 
60 
68 
68 
54 
46 
52 
66 
64 
62 
62 
62 
62 
62 
62 
54 
58 
58 
48 
52 
56 
62 
60 
68 
52 
52 
55 
72 
66 
* Day number 1 begins with March 30, 1979. 
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Table 37. (cont. ) 
Day 
Number 
Maximum 
Temperature 
Minimum 
'Iemperature 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
82 
86 
76 
76 
60 
86 
86 
86 
86 
88 
82 
88 
78 
80 
80 
78 
82 
86 
82 
88 
84 
90 
88 
84 
82 
88 
86 
82 
86 
92 
92 
94 
82 
82 
86 
90 
90 
90 
90 
92 
96 
96 
96 
96 
96 
62 
74 
52 
48 
45 
68 
56 
58 
58 
55 
62 
62 
62 
62 
60 
68 
60 
62 
63 
62 
62 
68 
64 
72 
70 
70 
72 
72 
72 
76 
76 
74 
72 
64 
54 
58 
62 
64 
66 
66 
80 
78 
78 
74 
72 
Table 37. . (cont. ) 
Day 
Number 
Naximum 
Temperature 
Nin imum 
Temperature 
86 
87 
BB 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
1! 1 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
94 
96 
96 
92 
94 
98 
100 
98 
98 
98 
96 
86 
86 
88 
98 
98 
96 
94 
94 
94 
94 
90 
90 
96 
100 
90 
90 
90 
92 
90 
96 
92 
84 
86 
84 
94 
96 
80 
89 
85 
85 
88 
86 
88 
93 
72 
72 
78 
72 
70 
72 
74 
74 
74 
80 
74 
74 
76 
76 
76 
72 
76 
72 
61 
72 
76 
76 
78 
80 
76 
72 
72 
72 
72 
70 
80 
74 
76 
72 
72 
76 
72 
71 
69 
79 
78 
80 
79 
78 
80 
65 
Table 3 7. (cont. ) 
Day 
Number 
Maximum 
Temperature 
Ninimum 
Temperature 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
94 
97 
99 
90 
90 
98 
96 
94 
94 
92 
94 
82 
80 
80 
78 
80 
78 
74 
72 
72 
68 
70 
66 
REFERENCES 
Aspiazu, C. , and R. H. Shaw. 1972. Comparisons of several methods 
of growing-degree-unit calculations for corn (Zea ~ma s L. ). Iowa State J. Sci. 46:435-442, 
Brown, D. M. 1959. Heat units for corn in Southern Ontario. 
Ontario Dept. of Agr. and Food, AGDEX 111/31. 
v 3 Chase, S. S. , and D. K. Nanda. 1967. Number of leaves and 
maturity classification in Zea 
~ma s L. Crop Sci. 7:431-432. 
Cross, H. Z. , and I'i. S. Zuber. 1972. Prediction of flowering 
dates in maize based on different methods of estimating thermal 
units. Agron. J. 64:351-355. 
Daynard, T. B. 1972. Relationships among black layer formation, 
grain moisture percentage, and heat unit. accumulation in corn. 
Agron. J. 64:716-719. 
, , 
' 6. Duncan, IJ. G. , and J. D. Hesketh. 1968. Net photosynthetic rates, 
relative leaf growth rates, and leaf numbers of 22 races of maize 
grown at eight temperatures. Crop Sci. 8:670-674. 
Genter, C. F. , and G. D. Jones. 1970. Planting date and growing 
season effects and interactions on growth and yield of maize. 
Agron. J. 62:760-761. 
!' a 
Gilmore, E. C. , Jr. , and J. S. Rogers. 1958. Heat units as a 
method of measuring maturity in corn. Agron. J. 50:611-615. 
Brogan, C. O. , M. S. Zuber, N. Brown, D. C. Peters, and H. E. Brown. 
1959. Date of p)anting studies with corn. Mo. Agr. Expt. Sta. 
Bull. 706. 
I O. Gunn, R. B. , and Robert Christensen. 1965. Maturity relationships 
among early to late hybrids of corn. Crop Sci, 5:299-302. 
Hal1auer, A. R. , and W. A. Russell. 1962. Estimates of maturity 
and its inneritance in maize. Crop Sci. 2:289-294. 
12. Hanna, W. F. 1925. The nature of the growth rate in plants. Sci. 
Agr. 5:'l33-138. 
13. 
!' 14. 
Hanway, J. J. 1963. Growth stages of corri. Agron. J. 55:487-492. 
Hesketh, J. D. , S. S. Chase, and D. V. Nanda. 1969. Environmental 
and genetic modification of leaf number i n maize, sorghum, and 
Hungarian mVilet. Crop Sci. 9:460-463. 
67 
15. Kuleshov, N. N. 1932. Behavior of American corn strains and 
hybrids in U. S. S. R. J. Amer. Soc. Agron. 24:416-417. 
16. 1932. World's diversity of phenotypes of maize. J. Amer. Soc. Agron. 25:688-700. 
17. Mangelsdorf, P. C. 1928. Corn varieties in Texas; their regional 
and seasonal adaptation. Tex. Agr. Expt. Sta. Bull. No. 397, 
. l 18. Martin, J. H. , and Warren H. Leonard. 1967. Princioles of Field 
~CP d tt, 2 d Ed. 9 6 tt, 9 2 k. pp. 294-296. 
19. Mederski, H. J. , M. E. Miller, and C. R. Weaver. 1973. Accumulated 
heat units for classifying corn hybrid maturity. Agron. J. 65: 
743-746. 
J 20. Nozzolini, V. 1963. Il numero delle Foglie quale indice della 
lunghezza del periode vegetative nel mais, Maydica, Bergamo. 
8:No. 1: Suppl. 149:p34. 
21. Shaw, R. H. , and H. C. S. Thorn. 1951. On the phenology of field 
cor n, silking to maturity. Agron. J. 43:541-546. 
. 7 Z2. Van Dobben, W. H. 1962. Influence of temperature and light 
conditions on dry matter distribution, development rate, and 
yield in arable crops. Neth. J. Agr. Sci. 10:377-389. 
47 Z3. Zuber, M. S. 1966. Date of planting studies with corn. Mo. Agr. 
Expt. Sta. Bull. 832. 
68 
VITA 
Name of Author: Robert Alan Lane 
Place of' Birth: Mobile, Alabama 
Date of Birth: May 9, 1955 
Parents: Mr. and Mrs. G. M. Lane, Jr. 
3003 Avenue J 
Nederland, Texas 
Educational Background: Nederland High School-1973 
Sam Houston State University 
B. S. Agricultural Education-1977 
Texas A&M University 
Entered graduate school-1977 
The typist of this thesis mas Ms. Gina Harvell. 
&. ')g WjCc~t ~6' 
'~13 9 3 
